Inhibition of immunoglobulin G-catalyzed hydrogen peroxide generation by dexamethasone and piroxicam.
In the present study, we established a simple and physiologically acceptable in vitro assay system to measure H2O2 generated by human immunoglobulin G (IgG) and other proteins. In addition, the effects of various drugs were also tested in this method. We found that UV irradiation (280 nm) of the test solutions for 1 h at 37 degrees C produced suitable conditions to test the effects of these drugs. The test solution contained 100 microg/ml IgG in 50 mM phosphate buffer (pH 7.4), and 1% dimethylformamide (DMF), a solvent used to dissolve each drug. Phosphate anions were preferable for H2O2 generation. H2O2 concentration in the irradiated sample was determined by continuous photometric measurement of absorption (O.D.) at 340 nm for 600 sec. The decrease in O.D. was due to the oxidation of NADPH by H2O2 mediated by the glutathione redox cycle. H2O2 generation was expressed as O.D.(340 nm decrease/400 sec). IgG (100 microg/ml) generated 6-7 microM H2O2/h. With irradiation, most cytokines, proteins and enzymes failed to generate significant amounts of H2O2. The formation of H2O2 from H2O and UV light-induced singlet oxygen (1O2) was demonstrated by the inhibitory effects of 1O2 quenchers. Dexamethasone (IC50: 6 ng/ml = 1.4x10(-8) M) blocked H2O2 generation catalyzed by IgG. This action was not mediated by binding to the glucocorticoid receptor. Piroxicam (IC50: 20 ng/ml = 6.0 x 10(-6) M) and diclofenac.Na (IC50: 500 ng/ml = 1.6 x 10(-5) M), but not indomethacin, also blocked H2O2 generation. The mechanism underlying the inhibition of IgG-catalyzed H2O2 generation is not clear; however, the possibility exists that these drugs intercept, or interfere with, the approach of water molecules at the catalytic interface(s) of the IgG.